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XZT-C2 
 Transformer Oil Moisture Tester
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Huazheng Electric Manufacturing (Baoding) Co., Ltd

Dear user:

Thank you for choosing XZT-C2  Transformer Oil Moisture Tester.

We hope that this instrument can make your work easier and more enjoyable, so that you can get the feeling of office automation in the test and analysis work.

  Before using the instrument, please read this manual, and operate and maintain the instrument according to the manual to prolong its service life.

"Just a light press, the test will be completed automatically" is the operating characteristics of this instrument.

     If you are satisfied with this instrument, please tell your colleagues; if you are not satisfied with this instrument, please call (0312) 6775656 to tell you to serve you at all times-Baoding Huazheng Electric Manufacturing Co., Ltd., our company will definitely make you satisfied !
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I.Overview

Karl Fischer Coulomb titration is the most reliable method to detect trace moisture for different substances, which was utilized successfully by trace moisture titrator. What’s important, this instrument is able to work more reliably and conveniently by using the most advanced control circuit and 32 bit embedded microcontroller processor as the master control core and utilizing embedded mini operating system. Character with fast analyzing speed, simple operation, high precision and strong automatism, the trace moisture titrator has been widely used in the industry of petroleum, chemical, power, railway, pesticide, medicine and environmental protection.

Instrument features：

●The 32-bit embedded microprocessor is used as the main control core to embed the mini operating system.

●0-400ma automatic detection, high precision, fast measurement speed, stable and reliable.

●The motherboard adopts high-quality SMT components with high integration, simple operation and long service life

●Contains 4 calculation formulas, and the measurement results are automatically converted to the required units and can be converted to each other.

●Color touch screen, full numeric keyboard, more concise operation, convenient and quick data calculation.

●With graph curve analysis to help analyze water content trend.  

●Switching between Chinese and English at any time. 

II.Technical Parameters

Titration method：Coulometric titration（Coulomb analysis）

Display：Color LCD touch screen

Electrolytic current control：0～400mA automatic control

Measurement scope：1ug～200mg

Sensitive valve：0.1µg H2O

Accuracy：10µg～1000µg±3µg

          More than 1mg but not greater than 0.3%

Printer：Miniature thermal printer

Power supply：220V±10%  60Hz

Power：＜ 40W 

Ambient temperature：5～40℃

Ambient humidity：≤ 85%

External dimension：380×310×180

Weight：About 6kg

III. Working Principle
The equation of Karl Fischer reagent and water is as following: 

I2 + SO2 + 3C5 H5 N + H2O —→ 2C5 H5 N•HI + C5 H5 N•SO3 ………………  (1)

C5 H5 N•SO3 + CH3OH —→  C5 H5 N•HSO4CH3 ……………  (2)

All the reagent solution used is mixed by dominant iodine and pyridine & methanol that filled with sulfur dioxide. The iodine is formed in anode through electrolysis, which is proportional to the quantity of electric charge as per Faraday's law and can be shown as the below formula. 

2I¯+ 2e —→ I2    …………………………………………………(3)

From formula (1), the mole number of iodine participated in reaction is same as that of water. The moisture will take part in reaction immediately after the sample was injected into electrolyte solution, the consumption of iodine during reaction can be reflected by this instrument, moreover, consumption of iodine can be calculated according to the using quantity of electricity and the moisture amount will be shown in the LCD screen directly. Electrolytic current automatic control system is adopted in this instrument and the size of electrolytic current can be automatically controlled as per the quantity of moisture in sample, which can reach at 400mA. During the process of electrolytic, the moisture will be decreased gradually and the electrolytic rate will be also reduced according to the proportion until the control circuit is open at the end of electrolytic. This system enables to guarantee the high precision, sensitive valve and speed in the process of analysis. Additionally, some interference factors have to be introduced in the measurement, for instance, the moisture intruded from air make the electrolytic tank absorb moisture and occur blank current. However, the displayed number shown on screen is the real moisture content of sample since the blank current can be stored in this instrument.

 IV.Structure Characteristics

Mainframe of instrument（please see figure1 and figure2）：
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Figure 1

1. Color touch screen             2. Printer    

3. Electrolytic electrode socket     4. Measuring electrode socket  

5. Electrolytic tank socket         6. Turn the speed knob
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Figure 2

7.Earthing rod      8. Power socket and integrated switch    

Electrolytic tank schematic diagram：
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                                Figure 3

Grinding plug     （2）Electrolytic electrode    （3）Drying tube    （4）Sample cock        （5）Stirrer    （6）Measuring electrode
V. Electrolytic Tank Assembly

5.1 The cleaning, drying and assembly of electrolytic tank

5.1.1 Before use, open all the glass ports of electrolytic tank at first, then clean the titration tank, drying pipe, sealing plug and stirrer by water, methyl alcohol or acetone and clean the cathode chamber and measuring cell by methyl alcohol or acetone. Do not clean the electrode lead. (Note: Do not clean the cathode chamber or measurement electrode by water, otherwise it will result in measurement error.) After cleaning, put all the things into oven with about 60C and dry for 4 hours, and finally let them cool naturally.（New electrolytic tank and electrode are unnecessary to be cleaned, which can be assembled for use directly.）

5.1.2. Firstly, put the allochroic silica gel and silicone rubber pad into drying pipe (Do not put the powder into it) and sample cock separately, then insert the fastening screw. Secondly, paint the grinding mouth of cathode chamber, measuring electrode, drying pipe, sample cock and sealing plug with a thin layer of vacuum grease, and assemble to the relative positions except two ground stoppers and rotate slightly for better sealing.

5.1.3. Inject 100-120mL electrolytic solution by a dried funnel through grinding mouth without ground stopper, and then inject electrolytic solution by funnel through the grinding mouth. Please pay attention that the liquid surface of cathode and anode chamber must be same basically. After that, assemble the drying pipe and sealing plug well and rotate it slightly for better sealing.(The load of electrolytic solution should be carried out in the fuming cupboard)

5.1.4. Screw the fixed axis to mainframe and install the clamp to axis.

5.1.5. Put the electrolytic tank to the electrolytic tank socket of mainframe, then insert the measuring electrode plug and electrolytic electrode plug of cathode chamber into measuring and electrolytic socket separately.（please refer to figure 4）[image: image5.jpg]



Figure 4

VI.Operating Instruction

6.1 Reagent adjustment 

Plug the power plug at back of mainframe into AC 220V power and press down the power switch, then the LCD screen will show welcome interface (figure 5) after the power of mainframe is connected.
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Figure 5

Wait for the instrument to balance automatically and reach the state to be tested (the balance voltage in the lower left corner is below 0.120V), then you can prepare for the test.  (figure 6）
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                            Figure 6

(1) Reagent adjustment: adjust the stirring speed knob above the instrument to adjust the stirring speed, so that the electrolyte of the anode chamber forms a vortex, but can not splash on the pool wall, at this time, if the current state shows iodine.  A certain amount of pure water (approximately 20-50ul of pure water for new reagents) is drawn from a 50ul sampler and slowly injected into the reagent through the injection cock.  The color of the reagent changed from dark brown to light yellow, and the voltage curve changed from negative value to positive value.  The current state shows: electrolysis is taking place. At this time, the voltage at the lower left corner becomes positive and then gradually decreases. At this time, take out the sampler and wait for the instrument to automatically adjust the balance.  Voltage drops below 0.120V in the lower left corner.  Press the start button for sample determination, that is, to reach equilibrium state.  

(2) If the voltage value and current value are not stable, then there is water on the titration cell wall.  At this time, the titration tank can be removed by stirring, slowly tilt the rotation, so that the water on the wall of the pool is absorbed, and then put the electrolytic tank and press the stirring open key, enter the determination interface to continue electrolysis.  This step can be repeated several times, the electrolysis value will be reduced to a relatively low, the measurement signal can be stable test.  

After the above operation, if the balance voltage still cannot be reduced, it may be affected by water intrusion from the atmosphere, or the ceramic filter plate in the cathode chamber adsorbed water.  At this point, it is necessary to check the sealing condition of the grinding surface of the titration tank, whether the silica gel fails, whether the hole of the silicone rubber pad in the injection cock is too large, and whether the cleaning and drying effect of the cathode chamber is good.  Repeat the above operations for corresponding processing.  

2. Influence of balance voltage on measurement accuracy  

When measuring the moisture content in the sample, we want the balance voltage to be as small as possible in order to obtain high precision data.  In general, it can be measured as long as the balance voltage is below 0.120V.  When there are special requirements for measuring accuracy or the water content of the tested sample is small, the voltage value should be reduced and stable as far as possible, so as to determine the low content of the sample is beneficial.  

3. instrument calibration  

When the state of the instrument reaches normal and the electrolysis value is relatively stable, pure water can be used for calibration.  

(1). Extract 0.1µ L pure water with a 0.5µ L microsyringe to prepare for sample injection.  

(2). Press the Start button.  

(3). Inject 0.1µ L of pure water into the anode chamber electrolyte through the injection cock. Note that the tip should be inserted into the electrolyte and avoid contact with the cell wall or electrode.  

(4). The buzzer sounds and the state changes from measurement to normal, indicating that the reagent has reached the end point. At this time, the water content should be 100±10ug.  

[image: image8.jpg]Moisture: ug Content:

DelayTime: (S Current Status:

e TR T Test END
design formula:
DT

Voltage:(). 080 v Current:(). 2 2022-01-24 48:01





Figure 7

   The test interface (figure 7) indicates the current state, such as over-iodine, electrolysis and open electrode;  In the lower right corner are the date and time;  The upper left corner of the interface is water content, and the upper right corner is water content.  The lower left is the electrolytic voltage indication, the greater the electrolytic current the greater the value;  

Electric unlock and off, can set the electrolytic state.  Mixing switch can select mixing state.  The start key can start the test.  Set key to set related parameters and search.  

4. Parameter Settings  

Press the parameter key to enter the parameter setting interface (figure 8) : formula selection, print setting, time setting, data consulting, stirring setting and language selection.  Press the test key to return to the test interface.
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Figure 8

1) Formula selection (figure 9)
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Figure 9

Sampling by volume and density please click the box next to sample volume and density.  

The water content unit has three options: mg/L (special unit for electric power), % and PPM.  Click on it as required.  

Press ok to save the current input parameters and options, and calculate moisture content according to the saved data and options and automatically save to the record.  

Press Exit to return to the measurement interface.  

Printing Settings: select printing mode, automatic or manual (figure10) 
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Figure 10

Time setting: Time and test delay time can be set (figure11)  
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Figure 11
Data query: historical data can be queried and printed (figure12)
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Figure 12

5) Stirring Settings: stirring can be turned off or on (figure13)
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Figure 13
6) Language setting: Switching between Chinese and English at any time (figure14)
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Figure 14
VII.The Determination Of Moisture In The Sample

Before determining the operation, the following points should be determined whether they are correct:  

1. Be sure to enter the measurement interface.  2. Is the voltage at the lower left corner stable?  3. Mix at the right speed.  

1. Determination of moisture in liquid samples  

(1) First, the 1ml injector with a needle (other capacity syringes can be selected according to the different samples on the side) is rinsed with the tested sample for 2-3 times, and then a certain amount of samples is taken to prepare for the injection.  

(2). Press the Start button to clear the display.  Tip: Please inject the sample to be tested for measurement  

(3). The sample through into the cock in the anode chamber into the electrolyte, the attention should make needlepoint inserted into the electrolyte, and avoid contact with the wall or electrode, the titration will automatically start after injection, the determination of the end, the buzzer sounded, state prompt normal, digital display shows is the sample water content, unit of ug.  Water content is shown to the right of water content (see Figure 7).  

Note 1: In the process of measurement, due to the error of operation, such as late clicking the back button, it will return to the starting interface and the measurement will be terminated, so the correct data cannot be obtained.  In this case, it is necessary to re-enter the measurement interface until the state becomes normal and the equilibrium voltage is stable.

VIII. Matters Needing Attention

1, electrolyte matters needing attention  

(1) in the normal determination process, every 100ml electrolyte can react with no less than 1g of water, if the determination time is too long, the sensitivity of the electrolyte decreases, the electrolyte should be replaced.  

(2). The electrolyte in the cathode chamber should be replaced as soon as possible if strong bubbles are released or the electrolyte is polluted into light reddish brown during the determination process, and the blank current will increase, the reproducibility of the measurement will be reduced, and the time to reach the end point will be prolonged.  

(3). The electrolytic time is more than half an hour, the instrument is not stable, stop stirring at this time, observe the ceramic filter plate at the bottom of the anode whether there is obvious brown iodine generation, if there is no or little iodine production, the electrolyte should be replaced.  

(4) Care must be taken not to inhale or touch the electrolyte with hands. If it comes into contact with skin, rinse thoroughly with water.  Due to the odor of the electrolyte, and contains certain toxic ingredients, so the laboratory should be well ventilated.  

2, the determination of matters needing attention  

When the sample is injected into the electrolytic cell, the needle of the liquid sampler should be inserted into the electrolyte. The liquid, solid, gas sampler and the sample should not contact the inner wall and electrode of the electrolytic cell.  

IX. Care And Maintenance

1、The installation site of the instrument
（1）.The instrument should not be installed in the room with corrosive gas, which can corrod part of the circuit of the instrument and shorten the service life of the instrument.

（2）.The instrument should not be installed in a place below 5 or above 40 (ambient temperature 15-25 degrees is best).

（3）.The instrument should not be installed in direct sunlight.

（4）.The instrument should not be installed near frequently operated electrical equipment.

（5）.The instrument should not be installed in a place with high humidity or near the discharge pipe of tap water.

（6）.The instrument shall not be installed beyond the specified power fluctuation.

（7）.In order to make the instrument work more reliably, electronic ac voltage stabilizer is recommended.

2、Maintenance of electrolyte
（1）.If the electrolyte is exposed to direct sunlight or high temperatures, sulfur dioxide and iodine will be released from the pyridine and become inactive.

（2）.Extreme care must be taken with regard to the toxicity, odor and flammability of the electrolyte, and the electrolyte should be contacted in the fume hood.

3、The replacement of silica gel pad
  The silica gel pad in the injection cock will have too large pinhole after too long use and no shrinkage, which will cause atmospheric moisture to invade the titration tank and produce measurement error. It should be replaced in time.

4、Silica gel (desiccant) replacement
1.When the silica gel (desiccant) in the drying tube turns from blue to light blue, it should be replaced in time

5、Maintenance of grinding mouth of electrolytic tank
    About a week to turn a titration grinding mouth connection pool, in can't easily turns, should be coated with a thin layer of vacuum grease again (note that the vacuum grease shoulds not be too much, or make it into the measurement error caused by titration pool) if not check, vacuum grease will harden and grinding mouth connection parts can not come down, so always maintain good.

6、Titration pool grinding mouth bonding treatment
    If the titration pool mill mouth connection is firmly bonded together, it is not easy to disassemble, please disassemble according to the procedure：

（1）.Drain the electrolyte from the titration tank and rinse thoroughly。

（2）.Inject a small amount of acetone around the joint of the grinding mouth and gently turn the parts at the grinding mouth to disassemble.

（3）.If you still cannot remove, please put the titration pool in 2 liter beaker, slowly add the concentration of 5% potassium chloride solution covered, the liquid level position as shown in figure 14, must be very attention, don't let the noise of measurement electrode cathode chamber electrode wire end into the liquid, covered about ten hours or after 24 hours, can remove (this method can be repeated).
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Figure 15
7、Maintenance of measuring electrode
（1）.When the magnetic stirrer rotates rapidly, it should be noted that the stirrer may jump and damage the electrode。

（2）.When the measuring electrode is put in or taken out, agitation should be stopped and care should be taken not to touch the hole wall of the titration tank.

（3）.It can be used to measure when the electrode is bent without short-circuiting, and it can also be repaired. When repairing, use tweezers to clamp the root of the platinum electrode and slowly trim the top of the electrode.

（4）.When the measurement electrode is polluted, acetone can be used to wipe it, if the pollution of the platinum wire can not be removed, the alcohol lamp can be used to burn the platinum wire ball end (please note that the flame slowly close to the platinum wire ball end, to avoid rapid heating, and caused by part of the electrode glass burst)。

8、Maintenance of cathode chamber
1.When removing the cathode chamber, care should be taken not to touch the tip of the titration cell and the hole wall, because the platinum wire and platinum net extend from the cross section of the junction of the cathode chamber's grinding mouth。

2.Cleaning of cathode chamber

Contamination of the cathode chamber may result in the following situations：

Reduce the electrolytic efficiency, prolong the determination time.

The blank current increases, the titration speed is unstable, and the end point cannot be reached.

Ceramic filter plate easy to absorb moisture, so that the blank current increase, a long time can not reach the end.

 If appear afore-mentioned conditions available acetone cleaning glass and platinum the dirt on the net (be careful not to touch bad platinum wire and platinum wire mesh), put the acetone into the cathode chamber and sealed with a rubber plug or something like that drying tube socket, shake thoroughly, to remove the dirt from the inside When is not clean, the cathode chamber can be invaded with dilute sulphuric acid in the beaker covered Be careful not to clean or bubble into the electrode lead.

3.Cathode chamber drying

Because the ceramic filter plate in the cathode chamber is difficult to dry, the cathode chamber can be dried in an oven of about 60 hours, and then let it cool naturally。

9、Maintenance of electrode plugs and sockets
The plug and socket of the electrode in the cathode chamber of the measuring electrode will gradually loosen the outer side of the plug and socket due to the frequent activity. Due to the long time of use, dirt will be adhered to the plug and socket and socket jack, so that the contact is poor, so it should be cleaned and repaired.

（1）The plug is loose

When the connection between the plug and socket is loose, the outer metal sheet of the plug can be evenly pressed inward with pliers。

（2）Clean plug and socket

Use ethanol or acetone to wipe the dirt on the metal parts separately to make good contact.

X. Simple Trouble Shooting

Open circuit of measuring electrode

When the measuring electrode is open at the measuring interface，Status display open，Tip: Please check the measuring electrode。The following should be checked at this point：

（1）Measure whether the electrode plug and socket are in good contact.

（2）Measure whether the electrode lead is disconnected.

XI. Packing List
	No.
	Item
	Qty

	1
	Transformer Oil Moisture Tester
	1

	2
	Titration cell (1 electrolytic cell + 1 electrolytic electrode + 1 measuring electrode + 1 drying tube

+ 3 plugs + 1 stirrer + 1 sample plug + 1 bag of color-changing silica gel
	1

	3
	Power line
	1

	4
	0.5μ L microinjector
	1

	5
	50μ L microinjector
	1

	6
	1 ml sampler
	1

	7
	Closed needle (9#)
	1

	8
	Silicone pad
	10

	9
	Vacuum grease
	1

	10
	Karl Fischer's reagent (electrolyte)
	1

	11
	Pick-up tube
	1

	12
	Safety tube (4A)
	2

	13
	Typing paper
	1

	14
	Operating manual
	1



[image: image18.png]R e e N Huazheng



[image: image19.png]R e e N Huazheng



[image: image20.png]R e e N Huazheng



[image: image21.png]